A 27-year-old male (height: 175 cm, weight: 92 kg) was scheduled for BSSRO surgery to rectify mandible prognathism (Fig. 1A) . The patient was a non-smoke with any his- Bilateral sagittal split ramus osteotomy (BSSRO) is generally indicated for mandibular setback, to improve occlusion, masticatory function, and aesthetics by altering the mandibular position. However, BSSRO narrows the pharyngeal airway and increases airway resistance, resulting in postoperative respiratory disturbances during emergence from anesthesia. Oxygen delivery system via high-flow nasal cannula (HFNC) has been known to improve airway patency and oxygenation via low-level positive pressure as well as reduce the respiratory load. We report a case of postoperative respiratory disturbance, following a large mandibular setback, despite nasotracheal extubation in the fully awake patient. Respiratory disturbance was successfully controlled after oxygen delivery via HFNC until self-respiration was completely restored. Therefore, the use of HFNC may facilitate the control of postoperative respiratory disturbances induced by anatomical changes in upper airway after BSSRO surgery.
Bilateral sagittal split ramus osteotomy (BSSRO) is generally indicated for mandibular setback, to improve occlusion, masticatory function, and aesthetics by altering the mandibular position. However, BSSRO narrows the pharyngeal airway and increases airway resistance, resulting in postoperative respiratory disturbances during emergence from anesthesia. Oxygen delivery system via high-flow nasal cannula (HFNC) has been known to improve airway patency and oxygenation via low-level positive pressure as well as reduce the respiratory load. We report a case of postoperative respiratory disturbance, following a large mandibular setback, despite nasotracheal extubation in the fully awake patient. Respiratory disturbance was successfully controlled after oxygen delivery via HFNC until self-respiration was completely restored. Therefore, the use of HFNC may facilitate the control of postoperative respiratory disturbances induced by anatomical changes in upper airway after BSSRO surgery. However, the patient could not breathe well immediately after extubation. He exhibited difficulty during inhalation and stridor was heard. Nasal cannulation followed by manual mask ventilation with two-handed jaw-thrust maneuver was performed to maintain the airway without damaging the operated jaw. However, TV during mask ventilation was only 50-150 ml and ETCO 2 was increased more than 55 mmHg. The patient complained of choking and became irritable. Despite manual ventilation, sustained dyspnea was developed, and pulse oxygen saturation (SpO 2 ) decreased to 90%. Manual mask ventilation with 10 cmH 2 O of positive airway pressure (PEEP) increased TV to more than 300 ml, but the effects were temporary, and dyspnea continued during spontaneous ventilation. Salbutamol nebulization had no effect. We suspected that anatomical changes of the upper airway triggered the respiratory disturbance. www.anesth-pain-med.org (Fig. 1B) . Surgery ended after 60 minutes, and emergence was smooth. Adequate recovery from neuromuscular blockade was followed by careful extubation without eliciting any complaints of respiratory disturbance. The TV was maintained more than 500 ml during manual mask ventilation. No dyspnea was detected, and the patient was sustained adequately with oxygen supplied via nasal cannula. No respiratory disturbance was detected and the patient was discharged after 6 days. . This decrease leads to further narrowing of pharyngeal airway space, and results ultimately in iatrogenic obstructive sleep apnea [7] . Postoperative OSAS occurs in patients experiencing mandibular setback greater than 5 mm [2, 8] . Therefore, only a small amount of mandibular setback is recommended for BSSRO in patients with high preoperative Mallampati scores [9] . If patients express risk factors such as obesity, sleep-disordered breathing, and undergo a large mandibular setback of more than 5 mm, a combination surgery for mandibular setback and maxillary advancement is recommended to prevent the development of OSAS [8] .
DISCUSSION
In the current case, the patient was diagnosed with obesity, preoperative snoring, and a large mandibular setback. Especially, the PAS diameter at the mandibular plane was 15.4 mm (normal range: 12.54 ± 2.78, Fig. 1A ) based on the dental X-ray, which showed significant clinical correlation with anatomic parameters of patients with OSAS [10] . However, the PAS diameter significantly decreased to 9.8 mm after the second operation (Fig. 1B) , suggesting that PAS diameter after the first operation was similar to the average PAS diameter of the patient with OSAS (7.16 ± 4.01). Although we failed to obtain a dental X-ray after the first surgery, it was expected that the PAS diameter after the first surgery was significantly smaller, especially in the supine position. Consequently, anatomical changes of the upper airway were suspected as the cause of respiratory disturbance after the extubation.
To control postoperative respiratory disturbance, manual mask ventilation with PEEP may be used during emergence from anesthesia. Continuous positive airway pressure (CPAP), or oxygen delivery system via HFNC is recommended to relieve upper airway obstruction by stabilizing the hypotonic upper airway dilators, by monitoring the respiratory rate and capnography [11] . Especially, the oxygen delivery HFNC for the postoperative dyspnea
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www.anesth-pain-med.org system via HFNC improves the overall performance of the anesthesiologist in a difficult scenario because it improves airway patency via low-level positive pressure, improves oxygenation, and reduces the respiratory load [3] . In addition, HFNC facilitates emergency airway management of the patient with difficult airway, for instance, in patients with a history of or indications for maxillofiacial surgery as it delivers continuous high-flow humidified oxygen during intubation [12] .
In this case, the patient suffered from sustained respiratory distress after nasotracheal extubation in fully awake state after obtaining Train-of-four ratio of above 0.9. First, we ap- -HFNC increases EELV due to the CPAP effect resulting in a decreased respiratory workload. It is also effective for carbon dioxide washout of anatomical dead space. Thus, minute alveolar ventilation remains unchanged despite a decrease in respiratory rate during HFNC, which reduces the respiratory workload.
-HFNC provides heat and humidification to reduce mucosal drying and triggers bronchoconstriction. Dry cold gas induces mucosal drying, mucociliary impairment, and atelectasis. It also triggers bronchoconstriction and reduces respiratory compliance. Thus, the application of HFNC may facilitate respiratory compliance, at least partially.
-HFNC may provide greater patient comfort than nasotracheal intubation or CPAP, leading to better compliance and outcomes.
In conclusion, anesthesiologists should expect respiratory disturbances after mandibular setback surgery exceeding 5 mm. Preoperative determination of the degree of setback using radiological tools during surgical planning is important to prevent postoperative respiratory disturbance during emergence from anesthesia. Furthermore, the application of HFNC may aid in the control of postoperative respiratory disturbance triggered by anatomical changes of upper airway after BSSRO surgery.
